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(57) ABSTRACT 

The image recording apparatus records images on a record 
ing medium by performing relative movement of the record 
ing medium and a recording head provided with image 

DETERM 
AND 

DETERMINE RECORDING 
MEDIUM SIZE 

SET ENLARGEMENT RATO IN ADVANCE 
ENLARGE IMAGE DATA SEVERAL PERCENT 

TRIM IMAGE DATA 

RECORD IN SYNCHRONIZATION 
WITH RECORDING MEDUM 

recording elements, and controlling driving of the image 
recording elements according to image data, and the appa 
ratus comprises: a recording medium size determination 
device which determines a size of the recording medium to 
be used; a magnification Setting device which Sets magni 
fication in order to generate an image larger than the size of 
recording medium according to input image data and the 
Size of the recording medium determined by the recording 
medium size determination device; a first image processing 
device which generates image data with a size larger than the 
Size of the recording medium from the input image data in 
accordance with the magnification Set by the magnification 
Setting device; a recording medium determination device 
which is disposed further upstream from the recording head 
in a relative movement direction of the recording medium by 
the relative movement and which acquires recording 
medium information including shape, orientation, and posi 
tion of the recording medium; a Second image processing 
device which generates image data with a size equal to or 
Smaller than a recording medium area indicated by the 
recording medium information according to the recording 
medium information from the image data generated by the 
first image processing device; and a recording control device 
which controls the recording head according to the image 
data generated by the Second image processing device, and 
records on the recording medium the image indicated by the 
image data. 

S21 O 

  

  

  

  

    

  

  

  

  

  



Patent Application Publication Mar. 17, 2005 Sheet 1 of 16 US 2005/0057593 A1 

g 

  



US 2005/0057593 A1 

142 

( 

FIG.2 

12 

12K 12C 12M 12Y 

FIG.3A 

K 

5O (12K, 12C, 12M, 12Y) 
142 / 

Patent Application Publication Mar. 17, 2005 Sheet 2 of 16 

51 52 54 

53 

  

  



Patent Application Publication Mar. 17, 2005 Sheet 3 of 16 US 2005/0057593 A1 

FIG.3B 

  



Patent Application Publication Mar. 17, 2005 Sheet 4 of 16 US 2005/0057593 A1 

i 

  



Patent Application Publication Mar. 17, 2005 Sheet 5 of 16 US 2005/0057593 A1 

FIG.4 

58 52 57 56 
54 

N RN 
(N NN S 

51 55 



Patent Application Publication Mar. 17, 2005 Sheet 6 of 16 US 2005/0057593 A1 

FIG.5 

7 || 1 || 1 || star 4. 
| ||| 51-2 51-31 

16 
- ------ee------- MAN 

| SCANNING 
DIRECTION 

P 

  



US 2005/0057593 A1 

|- 

Patent Application Publication Mar. 17, 2005 Sheet 7 of 16 

    

  

    

  

  

  

  

  

  

  



Mar. 17, 2005 Sheet 8 of 16 US 2005/0057593 A1 Patent Application Publication 

(WITIGEN HO EZIS 01 308 WTNB) 

EZ | S ||||||0||-||||9|N|0}}|00}}} 

  

  

  

  

    
    

  

  



Patent Application Publication Mar. 17, 2005 Sheet 9 of 16 US 2005/0057593 A1 

FIG.8 

DETERMINE RECORDING 
MEDIUM SIZE 

SET ENLARGEMENT RATO IN ADVANCE 
ENLARGE IMAGE DATA SEVERAL PERCENT 

DETERM 
AND 

S21 O 

S212 

APE, ORIENTATION, SH 
TION OF RECORDING 
MEDIUM 

NE 
OS D 

TRIM IMAGE DATA S216 

RECORD IN SYNCHRONIZATION S218 
WITH RECORDING MEDUM 

  

  

  

  

  

  

  



Patent Application Publication Mar. 17, 2005 Sheet 10 of 16 US 2005/0057593 A1 

REFERENCE 

122:ENLARGED IMAGE 
FIG.9A 

120:SIZE OF RECORDING MEDIUM 

REFERENCE 

DEL VERING DIRECTION FIG.9B ELVERING DIRECT 

124:RECORDING MEDIUM 

REFERENCE 

12O 

FIG.9C 124 

126: NON-PRINTING AREA 

FIG.9D 1. 

  



Patent Application Publication Mar. 17, 2005 Sheet 11 of 16 US 2005/0057593 A1 

FIG.10 

RECORDING 
MEDIUM 

: N 

ENLARGED IMAGE DATA N 

  



Patent Application Publication Mar. 17, 2005 Sheet 12 of 16 US 2005/0057593 A1 

FIG.11 

REFERENCE CENTER 
PONT 

130:RECORDING MEDIUM AREA 
REFERENCE POINT 

DELIVERING DIRECTION N 

CENTER 
1 3 6 

241 - RECEW 3 132 
PONT W 2 132:ENLARGED IMAGE 1 K 22 

134:IDEAL POSITION OF RECORDING MEDIUM 

  



US 2005/0057593 A1 2005 Sheet 13 Of 16 17, Mar Patent Application Publication 

  

  

  

  

  

  

  

  



Patent Application Publication Mar. 17, 2005 Sheet 14 of 16 US 2005/0057593 A1 

FIG.13 
  



Patent Application Publication Mar. 17, 2005 Sheet 15 of 16 US 2005/0057593 A1 

FIG.14 

144: IMAGE RECORDING AREA 

142: NON-RECORDING 
AREA 

2 



Patent Application Publication Mar. 17, 2005 Sheet 16 of 16 US 2005/0057593 A1 

e 

g 
8 

t 

  

  



US 2005/0057593 A1 

IMAGE RECORDING APPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an image recording 
apparatus and method; more Specifically, to an image record 
ing apparatus and image recording method Suitable for 
creating marginless printouts whereby images are recorded 
on the entire print Surface of a recording medium without 
leaving margins in the peripheral edges of the recording 
medium. 

0003 2. Description of the Related Art 
0004 Disclosed in Japanese Patent Application Publica 
tion No. 5-58012 is a shuttle head-type inkjet recording 
apparatus that prints imageS as a recording head reciprocally 
moves in the direction (paper width direction) perpendicular 
to the conveyance direction of the recording medium, the 
apparatus having a configuration in which a paper width 
determination device is disposed on the recording head 
carriage, the width of the paper (recording medium) is 
determined with the paper width determination device, and 
the image recording operation is controlled based on the 
determined paper width. On the other hand, disclosed in 
Japanese Patent Application Publication No. 2001-96.874 is 
an image recording method in which ink or another image 
formation Substance is transferred to Solely the area in which 
an image-receiving medium is present according to infor 
mation about the area in which the-image receiving medium 
(recording medium) is present. 
0005. However, the inkjet recording apparatus disclosed 
in Japanese Patent Application Publication No. 5-58012 
entails conveying a recording medium to a predetermined 
position on the platen, and prevents printing directly to the 
platen by controlling the image recording information 
according to the paper width determination Signal. The 
content of the above publication is limited to shuttle-type 
apparatuses, and the realization of marginless printing is not 
cited. 

0006 Examples of methods used to create marginless 
printouts with an inkjet recording apparatus include a 
method in which recording images that are Smaller than the 
recording medium are recorded, and the blank peripheral 
margin portion (edge portion) is cut off, and a method for 
recording images to a greater Size that the recording 
medium. The former method excessively consumes ink and 
recording medium, and requires a mechanism that recovers 
and eliminates the cropped portion. The latter method has a 
drawback in that the peripheral portion of the image does not 
fit into the area of the recording medium, the medium 
conveyance pathway becomes Sullied by the ink discharged 
to the area outside the recording medium, and the ink 
therefrom adheres to the reverse side of the recording 
medium. 

0007 With respect to this issue, Japanese Patent Appli 
cation Publication No. 2001-96.874 cites a concept for 
determining the area in which an image-receiving medium is 
present, and producing marginless printouts according to the 
determination results. However, Japanese Patent Applica 
tion Publication No. 2001-96.874 does not mention a specific 
image processing method for producing marginless print 
outs. In the same publication, the image recording area is 
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identified by the ratio of the size of the image and the size 
of the recording medium, but when using a large recording 
medium, the absolute value (length) of the blank area 
increases, and a white-framed margin becomes visible. 

SUMMARY OF THE INVENTION 

0008. The present invention is contrived in view of Such 
circumstances, and an object thereof is to provide an image 
recording apparatus and method that can inhibit the wasteful 
consumption of ink, toner, and other recording materials, 
prevent the Sullying or the like of the area outside the 
recording medium, and record marginleSS images on the 
recording medium. 

0009. In order to achieve the above-described object, the 
present invention is directed to an image recording apparatus 
which records images on a recording medium by performing 
relative movement of the recording medium and a recording 
head provided with image recording elements, and control 
ling driving of the image recording elements according to 
image data, the apparatus comprises: a recording medium 
Size determination device which determines a size of the 
recording medium to be used; a magnification Setting device 
which Sets magnification in order to generate an image larger 
than the Size of recording medium according to input image 
data and the size of the recording medium determined by the 
recording medium size determination device; a first image 
processing device which generates image data with a size 
larger than the size of the recording medium from the input 
image data in accordance with the magnification Set by the 
magnification Setting device; a recording medium determi 
nation device which is disposed further upstream from the 
recording head in a relative movement direction of the 
recording medium by the relative movement and which 
acquires recording medium information including shape, 
orientation, and position of the recording medium; a Second 
image processing device which generates image data with a 
Size equal to or Smaller than a recording medium area 
indicated by the recording medium information according to 
the recording medium information from the image data 
generated by the first image processing device; and a record 
ing control device which controls the recording head accord 
ing to the image data generated by the Second image 
processing device, and records on the recording medium the 
image indicated by the image data. 

0010. In accordance with the present invention, the size 
of the recording medium to be used is determined in the 
recording medium Size determination device. The image 
data input as an object of printing is enlarged or shrunk by 
the first image processing device in accordance with the 
magnification Setting of the magnification Setting device, 
and is converted to an image (referred to as “first processing 
image') with a size that is larger than the size of recording 
medium. The recording medium determination device deter 
mines the shape, orientation, and position of the recording 
medium in front of (before entering the recording step) the 
recording head, and obtains the recording medium informa 
tion indicating the area in which the recording medium is 
actually present. 

0011. An image is generated that is equal to or slightly 
Smaller than the area in which the recording medium is 
actually present by forming the first processing image in the 
Second image processing device according to the recording 
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medium information determined in this manner. An editing 
processing Such as a processing for changing the magnifi 
cation of the image (enlarging/shrinking), a processing for 
modifying a portion of the image, a processing for rotating 
the image, a processing for cutting (trimming) a portion of 
the image, or a combination of these are included in the 
processing content in the Second image processing device. 

0012. An image is formed in the area in which the 
recording medium is present through the operation of the 
image recording elements, by the recording control device 
controlling the driving of the image recording elements of 
the recording head according to the image data generated in 
the manner. In accordance with the present invention, the 
printing range of the image is limited in accordance with the 
area in which the recording medium is actually present, and 
image recording is performed on the recording medium 
alone, So the consumption of exceSS ink and other undesir 
able results can be prevented, and adequate marginless 
printing can be realized. 
0013 AS an image recording device related to an aspect 
of the present invention, the Second image processing device 
performs a trimming processing that cuts the image range 
from the image data generated by the first image processing 
device in accordance with the recording medium area indi 
cated by the recording medium information according to the 
recording medium information. 
0.014) Another aspect of the present invention provides a 
configuration wherein the magnification is set in the mag 
nification Setting device So as to allow an image to be 
generated that is larger than the recording medium in size 
without changing the aspect ratio of the image when the 
aspect ratio of the input image data and the aspect ratio of 
the recording medium are different from each other. 
0.015 When the aspect ratios of the input image data 
(original image) and the recording medium are different, a 
processing for changing the magnification to provide uni 
form magnification in the perpendicular and lateral direc 
tions of the image is preferably performed without changing 
the aspect ratio of the input images to generate an image 
(first processing image) with a size that is larger than the size 
of the recording medium. 
0016. As an image recording apparatus related to yet 
another aspect of the present invention, the magnification 
Setting device Sets the magnification So that an image with 
a predetermined magnification (enlarged/shrunk) set in 
advance can be obtained with respect to the size of the 
recording medium determined by the recording medium size 
determination device. 

0.017. When the recording medium determination device 
is disposed upstream from the recording head, a configura 
tion in which these are disposed in a positional relationship 
that is as close as possible is advantageous in that the 
positional displacement of determination is Small. However, 
in the case of a configuration in which the recording medium 
determination device is disposed in the upstream vicinity of 
the recording head, and image recording by the recording 
head to the recording medium is started before the entire 
area in which the recording medium is present is determined, 
magnification by the magnification Setting device cannot be 
decided after the recording medium information is com 
pletely obtained by the recording medium determination 

Mar. 17, 2005 

device, using the information thus obtained. In Such as 
configuration, it is preferable to make assumptions concern 
ing the amount of conveyance displacement, shape errors, 
amount of orientation displacement, and other information, 
and Set the magnification with the magnification Setting 
device in advance So as to generate an image (first process 
ing image) with a size that will Sufficiently cover the 
assumed information. 

0018 When the configuration is one in which the record 
ing medium determination device and the recording head are 
Separated by a certain amount of distance and the recording 
head Starts recording after the recording medium determi 
nation device has finished completely determining the area 
in which the recording medium is present, a preferable 
aspect is one in which the area in which the recording 
medium is present is completely determined and then the 
magnification in the magnification Setting device is adap 
tively set using the information. In other words, as an image 
recording apparatus related to another aspect of the present 
invention, the magnification Setting device Sets the magni 
fication in accordance with the recording medium informa 
tion obtained by the recording medium determination 
device. 

0019. A suitable magnification can thereby be designated 
to obtain a first processing image with the Smallest enlarged 
Size required with respect to the recording medium, and the 
amount of image loss (amount of image range that is cut 
away as the non-printing area, the so-called clipped amount) 
during the trimming processing in the Second image pro 
cessing device can be held in check. 
0020. Another aspect of the present invention for achiev 
ing the above-Stated object is an image recording apparatus 
which records images on a recording medium by performing 
relative movement of the recording medium and a recording 
bead provided with image recording elements, and control 
ling driving of the image recording elements according to 
image data, the apparatus comprising: a recording medium 
determination device which is disposed further upstream 
from the recording head in a relative movement direction of 
the recording medium by the relative movement and which 
acquires recording medium information including shape, 
orientation, and position of the recording medium; an image 
processing device which modifies an input image in accor 
dance with a recording medium area indicated by the 
recording medium information according to the recording 
medium information, So as to generate image data with a 
Size equal to or Smaller than the recording medium area; and 
a recording control device which controls the recording head 
according to the image data generated by the image pro 
cessing device, and records on the recording medium the 
image indicated by the image data. 
0021. In accordance with the present invention, the origi 
nal image is modified in accordance with the area in which 
the recording medium is present, and the image is recorded 
within the area of the recording medium. Image modifica 
tion as used herein includes modification by image rotation, 
and modification of a portion of the image in addition to 
enlarging/shrinking modification Such as distorting the over 
all image by interpolating or otherwise manipulating the 
image data. In accordance with this aspect, there is no loSS 
of image range, and the content of the entire range of the 
input image can be recorded in comparison with the aspect 
in which the printing range is limited by trimming. 
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0022. In the image recording apparatus related to yet 
another aspect of the present invention, the recording control 
device performs recording control So as to form an area in 
which an image is not recorded with respect to the entire 
periphery of the recording medium within a range that 
extends from the edge of the recording medium inward over 
a distance that corresponds to n dots for which the following 
formula is satisfied: Ptx(n-1)+D<60 um, where Pt is the dot 
pitch (um), and D is the dot diameter (um). 
0023 Experimentation shows that, regardless of the 
shape and size of the recording medium, a blank range that 
is 60 um or less from the edge (edge face) of the recording 
medium is difficult to Visually determine as an image border. 
Therefore, as shown in the above formula, deposition or the 
like of excess ink in the area outside the recording medium 
can reliably be prevented by not recording images on the 
periphery of the recording medium in a range that cannot be 
Visually determined (in other words, by leaving a blank that 
is n dots from the edge of the recording medium, and 
recording images Solely inside the area in which the record 
ing medium is present). 
0024. Another aspect of the present invention provides a 
configuration wherein the recording head is a full-line 
recording head in which a plurality of image recording 
elements are arranged acroSS a length corresponding to the 
entire width of the recording medium. 
0.025 In accordance with this aspect, image recording 
elements are driven as the recording medium is moved in the 
Sub-Scanning direction in relation to a full-line recording 
head having rows of image recording elements with a length 
that corresponds to the entire width of the recording medium 
in the direction (main Scanning direction) that is Substan 
tially perpendicular to the relative feed direction (Sub 
Scanning direction) of the recording medium, to form an 
image on the recording medium. 
0026. In the case of an inkjet recording apparatus in 
which nozzles for discharging ink are adopted as the image 
recording elements, an image is formed on the recording 
medium by controlling the ink discharge timing of the 
recording head and the relative conveyance of the recording 
medium. 

0027. A “full-line recording head' is normally disposed 
along the direction perpendicular to the relative feed direc 
tion (direction of relative movement) of the recording 
medium, but also possible is an aspect in which the record 
ing head is disposed along the diagonal direction given a 
predetermined angle with respect to the direction perpen 
dicular to the direction of relative movement. The array form 
of the image-recording elements in the recording head is not 
limited to a Single row array in a line, but a matrix array 
composed of a plurality of rows is also possible. Further 
more, also possible is an aspect in which a plurality of 
Short-length recording head units having a row of image 
recording elements that do not have lengths that correspond 
to the entire width of the recording medium are combined 
and the image-recording element rows are configured So as 
to correspond to the entire width of the recording medium, 
with these units acting as a whole. 
0028. The “recording medium” is a medium (an object 
that may be referred to as a recording medium, image 
formation medium, recording medium, image receiving 
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medium, or the like) that receives the printing through the 
action of the recording head, and includes continuous paper, 
cut paper, Seal paper, OHP Sheets, and other resin sheets, as 
well as film, cloth, and various other media without regard 
to materials or shapes. In the present specification, the term 
“printing expresses the concept of not only the formation of 
characters, but also the formation of images with a broad 
meaning that includes characters. 

0029. The movement device (conveyance device) for 
moving the recording medium and recording head in relation 
to each other includes an aspect in which the recording 
medium is conveyed with respect to a stationary (fixed) 
recording head, an aspect in which the recording head is 
moved with respect to a Stationary recording medium, or an 
aspect in which both the recording head and the recording 
medium are moved. 

0030. As yet another aspect of the present invention, the 
recording medium determination device is a line CCD 
Sensor having a structure in which a plurality of image 
reading elements are arranged in a line, and the read 
resolution is optimally set to a level of about double the 
resolution (850 dpi) or greater and equal to or less than the 
recording density of the recording head So as to be able to 
determine the 60 um border described above. The line CCD 
Sensor is disposed Substantially parallel to the recording 
head. Selecting a black color for the conveyance guide 
facing the line CCD Sensor is effective in improving the read 
accuracy of the recording information. 

0031. In accordance with an aspect in which the line 
CCD sensor is disposed substantially parallel to the record 
ing head in the upstream Side vicinity of a long recording 
head, a marginless printout with a very Small amount of 
recording displacement can be created with respect to the 
recording medium area by performing image-recording 
action in Synchronization with the orientation, shape, and 
position of the recording medium determined by the line 
CCD sensor. 

0032) Another aspect of the present invention provides a 
method for achieving the above-stated object. In other 
words, the present invention is also directed to an image 
recording method which records images on a recording 
medium by performing relative movement of the recording 
medium and a recording head provided with image record 
ing elements, and controlling driving of the image recording 
elements according to image data, the method comprising: a 
recording medium size determination Step which determines 
a size of the recording medium to be used; a magnification 
Setting Step which Sets magnification in order to generate an 
image larger than the size of recording medium according to 
input image data and the size of the recording medium 
determined by the recording medium size determination 
Step; a first image processing Step which generates image 
data with a size larger than the size of the recording medium 
from the input image data in accordance with the magnifi 
cation Set by the magnification Setting Step; a recording 
medium determination Step which uses a recording medium 
determination device disposed further upstream from the 
recording head in a relative movement direction of the 
recording medium by the relative movement and which 
acquires recording medium information including shape, 
orientation, and position of the recording medium; a Second 
image processing Step which generates image data with a 
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Size equal to or Smaller than a recording medium area 
indicated by the recording medium information according to 
the recording medium information from the image data 
generated by the first image processing Step; and a recording 
control Step which controls the recording head according to 
the image data generated by the Second image processing 
Step, and records on the recording medium the image 
indicated by the image data. 

0.033 Yet another aspect of the present invention is an 
image recording method which records images on a record 
ing medium by performing relative movement of the record 
ing medium and a recording head provided with image 
recording elements, and controlling driving of the image 
recording elements according to image data, the method 
comprising: a recording medium determination Step which 
uses a recording medium determination device disposed 
further upstream from the recording head in a relative 
movement direction of the recording medium by the relative 
movement and which acquires recording medium informa 
tion including shape, orientation, and position of the record 
ing medium; an image processing Step which modifies an 
input image in accordance with a recording medium area 
indicated by the recording medium information according to 
the recording medium information, So as to generate image 
data with a size equal to or Smaller than the recording 
medium area; and a recording control Step which controls 
the recording head according to the image data generated by 
the image processing Step, and records on the recording 
medium the image indicated by the image data. 

0034. In accordance with the present invention, the con 
figuration is Such that the State (shape, orientation, position) 
of the recording medium is determined by the recording 
medium determination means disposed on the upstream side 
of the recording head, the image is processed to generate 
image data for printing in accordance with the area in which 
the recording medium is present according to the determined 
recording medium information, and the driving of the image 
recording device in the recording head and the recording 
medium that is relatively conveyed is controlled based on 
the image data obtained by image processing, So an image 
(marginless image) that fits the recording medium area can 
be recorded in the recording medium area alone. 

0035) In aspects in which the present invention is applied 
to an image recording apparatus that uses an inkjet recording 
head provided with nozzles for discharging ink, which is an 
aspect of image recording elements, ink is not discharged to 
areas outside the recording medium, So the wasteful con 
Sumption of ink can be held in check, and the drawback in 
which ink deposits on the medium conveyance pathway, the 
reverse side of the recording medium, and other areas is 
Solved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.036 The nature of this invention, as well as other 
objects and advantages thereof, will be explained in the 
following with reference to the accompanying drawings, in 
which like reference characters designate the same or Similar 
parts throughout the figures and wherein: 

0037 FIG. 1 is a general schematic drawing of an inkjet 
recording apparatus according to an embodiment of the 
present invention; 
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0038 FIG. 2 is a plan view of principal components of 
an area around a printing unit of the inkjet recording 
apparatus in FIG. 1; 
0039 FIG. 3A is a perspective plan view showing an 
example of a configuration of a print head, FIG. 3B is a 
partial enlarged view of FIG. 3A, and FIG. 3C is a 
perspective plan view showing another example of the 
configuration of the print head; 
0040 FIG. 4 is a cross-sectional view along a line 44 in 
FIGS. 3A and 3B; 
0041 FIG. 5 is an enlarged view showing nozzle 
arrangement of the print head in FIG. 3A; 
0042 FIG. 6 is a block diagram of principal components 
showing a System configuration of the inkjet recording 
apparatus, 

0043 FIG. 7 is a block diagram showing a partial con 
figuration for realizing the first embodiment of controlling 
operation; 

0044 FIG. 8 is a flowchart showing the operation of the 
configuration shown in FIG. 7; 
004.5 FIGS. 9A to 9D are diagrams for describing the 
content of the processing shown in FIG. 8; 
0046 FIG. 10 is a diagram for describing the processing 
performed when the aspect ratio of original image and the 
recording medium is different; 
0047 FIG. 11 is a diagram showing an example for 
Setting the reference point during trimming, 
0048 FIG. 12 is a block diagram showing a partial 
configuration for realizing the Second embodiment of con 
trolling operation; 

0049 FIG. 13 is the flowchart showing the operation of 
the configuration shown in FIG. 12; 
0050 FIG. 14 is a diagram showing an example of 
forming a non-recording area in the entire periphery of the 
margin portion of the recording medium; and 
0051 FIG. 15 is a diagram showing an example of the 
conditions for Specifying the range of the non-recording area 
in the margin portion of the recording medium. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

General Configuration of an Inkjet Recording 
Apparatus 

0052 FIG. 1 is a general schematic drawing of an inkjet 
recording apparatus according to an embodiment of the 
present invention. As shown in FIG. 1, the inkjet recording 
apparatus 10 comprises: a printing unit 12 having a plurality 
of print heads 12K, 12C, 12M, and 12Y for ink colors of 
black (K), cyan (C), magenta (M), and yellow (Y), respec 
tively; an ink Storing/loading unit 14 for Storing inks to be 
supplied to the print heads 12K, 12C, 12M, and 12Y, a paper 
Supply unit 18 for Supplying recording paper 16; a decurling 
unit 20 for removing curl in the recording paper 16; a line 
CCD Sensor 21 for determining the shape, orientation, and 
position of the recording paper 16; a Suction belt conveyance 
unit 22 disposed facing the nozzle face (ink-droplet ejection 
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face) of the print unit 12, for conveying the recording paper 
16 while keeping the recording paper 16 flat, a print deter 
mination unit 24 for reading the printed result produced by 
the printing unit 12, and a paper output unit 26 for outputting 
image-printed recording paper (printed matter) to the exte 
O. 

0053. In FIG. 1, a single magazine for rolled paper 
(continuous paper) is shown as an example of the paper 
Supply unit 18; however, a plurality of magazines with paper 
differences Such as paper width and quality may be jointly 
provided. Moreover, paper may be Supplied with a cassette 
that contains cut paper loaded in layerS and that is used 
jointly or in lieu of a magazine for rolled paper. 
0054. In the case of a configuration in which a plurality 
of types of recording paper can be used, it is preferable that 
a information recording medium Such as a bar code and a 
wireleSS tag containing information about the type of paper 
is attached to the magazine, and by reading the information 
contained in the information recording medium with a 
predetermined reading device, the type of paper to be used 
is automatically determined, and ink-droplet ejection is 
controlled So that the ink-droplets are ejected in an appro 
priate manner in accordance with the type of paper. 
0.055 The recording paper 16 delivered from the paper 
Supply unit 18 retains curl due to having been loaded in the 
magazine. In order to remove the curl, heat is applied to the 
recording paper 16 in the decurling unit 20 by a heating 
drum 30 in the direction opposite from the curl direction in 
the magazine. The heating temperature at this time is pref 
erably controlled So that the recording paper 16 has a curl in 
which the surface on which the print is to be made is slightly 
round outward. 

0056. In the case of the configuration in which roll paper 
is used, a cutter (first cutter) 28 is provided as shown in FIG. 
1, and the continuous paper is cut into a desired size by the 
cutter 28. The cutter 28 has a stationary blade 28A, whose 
length is equal to or greater than the width of the conveyor 
pathway of the recording paper 16, and a round blade 28B, 
which moves along the stationary blade 28A. The stationary 
blade 28A is disposed on the reverse side of the printed 
surface of the recording paper 16, and the round blade 28B 
is disposed on the printed Surface Side across the conveyor 
pathway. When cut paper is used, the cutter 28 is not 
required. 

0057 The decurled and cut recording paper 16 is deliv 
ered to the Suction belt conveyance unit 22. The Suction belt 
conveyance unit 22 has a configuration in which an endleSS 
belt 33 is set around rollers 31 and 32 so that the portion of 
the endless belt 33 facing at least the nozzle face of the 
printing unit 12 and the Sensor face of the print determina 
tion unit 24 forms a horizontal plane (flat plane). 
0058. The belt 33 has a width that is greater than the 
width of the recording paper 16, and a plurality of Suction 
apertures (not shown) are formed on the belt Surface. A 
Suction chamber 34 is disposed in a position facing the 
Sensor Surface of the print determination unit 24 and the 
nozzle Surface of the printing unit 12 on the interior Side of 
the belt 33, which is set around the rollers 31 and 32, as 
shown in FIG. 1; and the Suction chamber 34 provides 
Suction with a fan 35 to generate a negative preSSure, and the 
recording paper 16 is held on the belt 33 by Suction. The belt 
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33 is driven in the clockwise direction in FIG. 1 by the 
motive force of a motor (not shown in FIG. 1, but shown as 
a motor 88 in FIG. 6) being transmitted to at least one of the 
rollers 31 and 32, which the belt 33 is set around, and the 
recording paper 16 held on the belt 33 is conveyed from left 
to right in FIG. 1. 
0059 Since ink adheres to the belt 33 when a marginless 
print job or the like is performed, a belt-cleaning unit 36 is 
disposed in a predetermined position (a Suitable position 
outside the printing area) on the exterior side of the belt 33. 
Although the details of the configuration of the belt-cleaning 
unit 36 are not depicted, examples thereof include a con 
figuration in which the belt 33 is nipped with a cleaning 
roller Such as a brush roller and a water absorbent roller, an 
air blow configuration in which clean air is blown onto the 
belt 33, or a combination of these. In the case of the 
configuration in which the belt 33 is nipped with the 
cleaning roller, it is preferable to make the line Velocity of 
the cleaning roller different than that of the belt 33 to 
improve the cleaning effect. 
0060. The inkjet recording apparatus 10 can comprise a 
roller nip conveyance mechanism, in which the recording 
paper 16 is pinched and conveyed with nip rollers, instead 
of the Suction belt conveyance unit 22. However, there is a 
drawback in the roller nip conveyance mechanism that the 
print tends to be Smeared when the printing area is conveyed 
by the roller nip action because the nip roller makes contact 
with the printed Surface of the paper immediately after 
printing. Therefore, the suction belt conveyance in which 
nothing comes into contact with the image Surface in the 
printing area is preferable. 
0061 The line CCD sensor 21 and a heating fan 40 is 
disposed on the upstream Side of the printing unit 12 in the 
conveyance pathway formed by the Suction belt conveyance 
unit 22. The line CCD sensor 21 has a row of photoelectric 
transducing elements (sensor pixels) arranged in a line along 
the widthwise direction of the recording paper 16 and longer 
than the entire width of the recording paper 16, and outputs 
information (a presence signal of the recording medium) 
showing the shape, orientation, and position of the recording 
paper 16 by capturing images of the conveyed recording 
paper 16. 
0062) The heating fan 40 blows heated air onto the 
recording paper 16 to heat the recording paper 16 immedi 
ately before printing So that the ink deposited on the record 
ing paper 16 dries more easily. 
0063 As shown in FIG. 2, the printing unit 12 forms a 
So-called full-line head in which a line head having a length 
that corresponds to the maximum paper width is disposed in 
the main Scanning direction perpendicular to the delivering 
direction of the recording paper 16 (hereinafter referred to as 
the paper conveyance direction) represented by the arrow in 
FIG. 2, which is substantially perpendicular to a width 
direction of the recording paper 16. A specific structural 
example is described later with reference to FIGS. 3A to 5. 
Each of the print heads 12K, 12C, 12M, and 12Y is 
composed of a line head, in which a plurality of ink-droplet 
ejection apertures (nozzles) are arranged along a length that 
exceeds at least one Side of the maximum-size recording 
paper 16 intended for use in the inkjet recording apparatus 
10, as shown in FIG. 2. 
0064. The print heads 12K, 12C, 12M, and 12Y are 
arranged in this order from the upstream Side along the paper 
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conveyance direction. A color print can be formed on the 
recording paper 16 by ejecting the inks from the print heads 
12K, 12C, 12M, and 12Y, respectively, onto the recording 
paper 16 while conveying the recording paper 16. 
0065. Although the configuration with the KCMY four 
Standard colorS is described in the present embodiment, 
combinations of the ink colors and the number of colors are 
not limited to those, and light and/or dark inkScan be added 
as required. For example, a configuration is possible in 
which print heads for ejecting light-colored inkS Such as 
light cyan and light magenta are added. Moreover, a con 
figuration is possible in which a single print head adapted to 
record an image in the colors of CMY or KCMY is used 
instead of the plurality of print heads for the respective 
colors. 

0.066 The print unit 12, in which the full-line heads 
covering the entire width of the paper are thus provided for 
the respective ink colors, can record an image over the entire 
Surface of the recording paper 16 by performing the action 
of moving the recording paper 16 and the print unit 12 
relatively to each other in the Sub-Scanning direction just 
once (i.e., with a single Sub-Scan). Higher-speed printing is 
thereby made possible and productivity can be improved in 
comparison with a shuttle type head configuration in which 
a print head reciprocates in the main Scanning direction. 
0067. As shown in FIG. 1, the ink storing/loading unit 14 
has tanks for Storing the inks to be Supplied to the print heads 
12K, 12C, 12M, and 12Y, and the tanks are connected to the 
print heads 12K, 12C, 12M, and 12Y through channels (not 
shown), respectively. The ink storing/loading unit 14 has a 
warning device (e.g., a display device, an alarm Sound 
generator) for warning when the remaining amount of any 
ink is low, and has a mechanism for preventing loading 
errors among the colors. 
0068 The print determination unit 24 has an image 
Sensor for capturing an image of the ink-droplet deposition 
result of the print unit 12, and functions as a device to check 
for ejection defects Such as clogs of the nozzles in the print 
unit 12 from the ink-droplet deposition results evaluated by 
the image Sensor. 
0069. The print determination unit 24 of the present 
embodiment is configured with at least a line Sensor having 
rows of photoelectric transducing elements with a width that 
is greater than the ink-droplet ejection width (image record 
ing width) of the print heads 12K, 12C, 12M, and 12Y. This 
line Sensor has a color Separation line CCD Sensor including 
a red (R) Sensor row composed of photoelectric transducing 
elements (pixels) arranged in a line provided with an R filter, 
a green (G) Sensor row with a G filter, and a blue (B) sensor 
row with a B filter. Instead of a line sensor, it is possible to 
use an area Sensor composed of photoelectric transducing 
elements which are arranged two-dimensionally. 
0070 The print determination unit 24 reads a test pattern 
printed with the print heads 12K, 12C, 12M, and 12Y for the 
respective colors, and the ejection of each head is deter 
mined. The ejection determination includes the presence of 
the ejection, measurement of the dot size, and measurement 
of the dot deposition position. 
0.071) A post-drying unit 42 is disposed following the 
print determination unit 24. The post-drying unit 42 is a 
device to dry the printed image Surface, and includes a 

Mar. 17, 2005 

heating fan, for example. It is preferable to avoid contact 
with the printed Surface until the printed ink dries, and a 
device that blows heated air onto the printed Surface is 
preferable. 
0072. In cases in which printing is performed with dye 
based ink on porous paper, blocking the pores of the paper 
by the application of pressure prevents the ink from coming 
contact with OZone and other Substance that cause dye 
molecules to break down, and has the effect of increasing the 
durability of the print. 
0073. A heating/pressurizing unit 44 is disposed follow 
ing the post-drying unit 42. The heating/pressurizing unit 44 
is a device to control the glossiness of the image Surface, and 
the image Surface is pressed with a pressure roller 45 having 
a predetermined uneven Surface shape while the image 
Surface is heated, and the uneven shape is transferred to the 
image Surface. 
0074 The printed matter generated in this manner is 
outputted from the paper output unit 26. The target print 
(i.e., the result of printing the target image) and the test print 
are preferably outputted Separately. In the inkjet recording 
apparatus 10, a Sorting device (not shown) is provided for 
Switching the outputting pathway in order to Sort the printed 
matter with the target print and the printed matter with the 
test print, and to Send them to paper output units 26A and 
26B, respectively. When the target print and the test print are 
Simultaneously formed in parallel on the same large sheet of 
paper, the test print portion is cut and Separated by a cutter 
(second cutter) 48. The cutter 48 is disposed directly in front 
of the paper output unit 26, and is used for cutting the test 
print portion from the target print portion when a test print 
has been performed in the blank portion of the target print. 
The structure of the cutter 48 is the same as the first cutter 
28 described above, and has a stationary blade 48A and a 
round blade 48B. 

0075 Although not shown in FIG. 1, a sorter for col 
lecting prints according to print orders is provided to the 
paper output unit 26A for the target prints. 
0076) Next, the structure of the print heads is described. 
The print heads 12K, 12C, 12M, and 12Y provided for the 
ink colors have the same Structure, and a reference numeral 
50 is hereinafter designated to any of the print heads 12K, 
12C, 12M, and 12Y. 
0077 FIG. 3A is a perspective plan view showing an 
example of the configuration of the print head 50, FIG. 3B 
is an enlarged view of a portion thereof, FIG. 3C is a 
perspective plan view showing another example of the 
configuration of the print head, and FIG. 4 is a cross 
sectional view taken along the line 4-4 in FIGS. 3A and 3B, 
showing the inner Structure of an ink chamber unit. 
0078. The nozzle pitch in the print head 50 should be 
minimized in order to maximize the density of the dots 
printed on the Surface of the recording paper. AS shown in 
FIGS. 3A, 3B, 3C and 4, the print head 50 in the present 
embodiment has a structure in which a plurality of ink 
chamber units 53 including nozzles 51 for ejecting ink 
droplets and pressure chambers 52 connecting to the nozzles 
51 are disposed in the form of a Staggered matrix, and the 
effective nozzle pitch is thereby made small. 
007.9 Thus, the print head 50 in the present embodiment 
is a full-line head in which one or more of nozzle rows in 
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which the ink discharging nozzles 51 are arranged along a 
length corresponding to the entire width of the recording 
paper 16 in the direction Substantially perpendicular to the 
conveyance direction of the recording paper 16. 

0080. Alternatively, as shown in FIG.3C, a full-line head 
can be composed of a plurality of short-length head units 50' 
arranged in the form of a Staggered matrix and combined So 
as to form nozzle rows having lengths that correspond to the 
entire width of the recording paper 16. 
0081. The planar shape of the pressure chamber 52 
provided for each nozzle 51 is Substantially a Square, and the 
nozzle 51 and an inlet of Supplied ink (supply port) 54 are 
disposed in both corners on a diagonal line of the Square. AS 
shown in FIG. 4, each pressure chamber 52 is connected to 
a common channel 55 through the Supply port 54. The 
common channel 55 is connected to an ink Supply tank, 
which is a base tank that Supplies ink, and the ink Supplied 
from the ink tank is delivered through the common flow 
channel 55 to the pressure chamber 52. It is preferable to 
provide a Sub-tank (not shown) between the ink tank and the 
common flow channel 55 nearby the print head 12 or 
integrally to the print head 12. The Sub-tank has a damper 
function for preventing variation in the internal pressure of 
the head and a function for improving refilling of the print 
head. 

0082) An actuator 58 having a discrete electrode 57 is 
joined to a pressure plate 56, which forms the ceiling of the 
pressure chamber 52, and the actuator 58 is deformed by 
applying drive Voltage to the discrete electrode 57 to eject 
ink from the nozzle 51. When ink is ejected, new ink is 
delivered from the common flow channel 55 through the 
supply port 54 to the pressure chamber 52. 

0.083. The plurality of ink chamber units 53 having such 
a structure are arranged in a grid with a fixed pattern in the 
line-printing direction along the main Scanning direction and 
in the diagonal-row direction forming a fixed angle 0 that is 
not a right angle with the main Scanning direction, as shown 
in FIG. 5. With the structure in which the plurality of rows 
of ink chamber units 53 are arranged at a fixed pitch d in the 
direction at the angle 0 with respect to the main Scanning 
direction, the nozzle pitch P as projected in the main 
Scanning direction is dxcos 0. 
0084 Hence, the nozzles 51 can be regarded to be 
equivalent to those arranged at a fixed pitch P on a Straight 
line along the main Scanning direction. Such configuration 
results in a nozzle Structure in which the nozzle row pro 
jected in the main Scanning direction has a high density of 
up to 2,400 nozzles per inch. For convenience in description, 
the structure is described below as one in which the nozzles 
51 are arranged at regular intervals (pitch P) in a straight line 
along the lengthwise direction of the head 50, which is 
parallel with the main Scanning direction. 
0085. In a full-line head comprising rows of nozzles that 
have a length corresponding to the maximum recordable 
width, the “main Scanning” is defined as to print one line (a 
line formed of a row of dots, or a line formed of a plurality 
of rows of dots) in the width direction of the recording paper 
(the direction perpendicular to the delivering direction of the 
recording paper) by driving the nozzles in one of the 
following ways: (1) simultaneously driving all the nozzles; 
(2) sequentially driving the nozzles from one side toward the 
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other; and (3) dividing the nozzles into blocks and Sequen 
tially driving the blocks of the nozzles from one side toward 
the other. 

0086. In particular, when the nozzles 51 arranged in a 
matrix Such as that shown in FIG. 5 are driven, the main 
Scanning according to the above-described (3) is preferred. 
More specifically, the nozzles 51-11, 51-12, 51-13, 51-14, 
51-15 and 51-16 are treated as a block (additionally; the 
nozzles 51-21, 51-22, . . . , 51-26 are treated as another 
block; the nozzles 51-31, 51-32, . . . , 51-36 are treated as 
another block, . . . ); and one line is printed in the width 
direction of the recording paper 16 by Sequentially driving 
the nozzles 51-11, 51-12, ... , 51-16 in accordance with the 
conveyance Velocity of the recording paper 16. 

0087. On the other hand, the “sub-scanning” is defined as 
to repeatedly perform printing of one line (a line formed of 
a row of dots, or a line formed of a plurality of rows of dots) 
formed by the main Scanning, while moving the full-line 
head and the recording paper relatively to each other. 
0088. In the implementation of the present invention, the 
Structure of the nozzle arrangement is not particularly lim 
ited to the examples shown in the drawings. Moreover, the 
present embodiment adopts the Structure that ejects ink 
droplets by deforming the actuator 58 Such as a piezoelectric 
element; however, the implementation of the present inven 
tion is not particularly limited to this. Instead of the piezo 
electric inkjet method, various methods may be adopted 
including a thermal inkjet method in which ink is heated by 
a heater or another heat Source to generate bubbles, and 
ink-droplets are ejected by the pressure thereof. 

0089 FIG. 6 is a block diagram of the principal compo 
nents showing the System configuration of the inkjet record 
ing apparatus 10. The inkjet recording apparatuS 10 has a 
communication interface 70, a system controller 72, an 
image memory 74, a motor driver 76, a heater driver 78, a 
print controller 80, an image buffer memory 82, a head 
driver 84, and other components. 

0090 The communication interface 70 is an interface unit 
for receiving image data Sent from a host computer 86. A 
serial interface Such as USB, IEEE1394, Ethernet, wireless 
network, or a parallel interface Such as a Centronics inter 
face may be used as the communication interface 70. A 
buffer memory (not shown) may be mounted in this portion 
in order to increase the communication Speed. The image 
data sent from the host computer 86 is received by the inkjet 
recording apparatus 10 through the communication interface 
70, and is temporarily stored in the image memory 74. The 
image memory 74 is a storage device for temporarily Storing 
images inputted through the communication interface 70, 
and data is written and read to and from the image memory 
74 through the system controller 72. The image memory 74 
is not limited to memory composed of a Semiconductor 
element, and a hard disk drive or another magnetic medium 
may be used. 

0091. The system controller 72 controls the communica 
tion interface 70, image memory 74, motor driver 76, heater 
driver 78, and other components. The system controller 72 
has a central processing unit (CPU), peripheral circuits 
therefor, and the like. The system controller 72 controls 
communication between itself and the host computer 86, 
controls reading and writing from and to the image memory 
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74, and performs other functions, and also generates control 
signals for controlling a heater 89 and the motor 88 in the 
conveyance System. 

0092. The motor driver (drive circuit) 76 drives the motor 
88 in accordance with commands from the system controller 
72. The heater driver (drive circuit) 78 drives the heater 89 
of the post-drying unit 42 or the like in accordance with 
commands from the system controller 72. 
0093. The print controller 80 has a signal processing 
function for performing various tasks, compensations, and 
other types of processing for generating print control signals 
from the image data Stored in the image memory 74 in 
accordance with commands from the System controller 72 So 
as to apply the generated print control signals (print data) to 
the head driver 84. 

0094. The print controller 80 adjusts image data as 
required to the conditions of the recording paper 16 accord 
ing to the determination results of the recording paper 16 
obtained by the line CCD sensor 21. 
0.095 Required signal processing is performed in the 
print controller 80, and the ejection timing and ejection 
amount of the ink-droplets from the print head 50 are 
controlled by the head driver 84 according to the image data. 
Desired dot sizes and dot placement can be brought about 
thereby. 
0096) The print controller 80 is provided with the image 
buffer memory 82, and image data, parameters, and other 
data are temporarily Stored in the image buffer memory 82 
when image data is processed in the print controller 80. The 
aspect shown in FIG. 6 is one in which the image buffer 
memory 82 accompanies the print controller 80; however, 
the image memory 74 may also Serve as the image buffer 
memory 82. Also possible is an aspect in which the print 
controller 80 and the system controller 72 are integrated to 
form a Single processor. 
0097. The head driver 84 drives actuators for the print 
heads 12K, 12C, 12M, and 12Y of the respective colors 
according to the print data received from the print controller 
80. A feedback control system for keeping the drive condi 
tions for the print heads constant may be included in the 
head driver 84. 

0098. The print determination unit 24 is a block that 
includes the line Sensor as described above with reference to 
FIG. 1, reads the image printed on the recording paper 16, 
determines the print conditions (presence of the ejection, 
variation in the dot deposition, and the like) by performing 
desired Signal processing, or the like, and provides the 
determination results of the print conditions to the print 
controller 80. 

0099. The print controller 80 makes various compensa 
tion with respect to the print head 50 as required according 
to the information obtained by the print determination unit 
24. 

First Embodiment of Controlling Operation 
0100 FIG. 7 is a block diagram showing a partial con 
figuration for realizing the first embodiment of controlling 
operation. Briefly describing the correspondence relation 
ship between the configuration shown in FIG. 7 and FIGS. 
1 to 6, the recording medium supply unit 102 in FIG. 7 is 
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a block that includes a paper Supply unit 18 composed of a 
magazine or the like of recording paper 16 described in FIG. 
1, and a paper Supply delivery mechanism thereof. The data 
input unit 104 in FIG. 7 is a processing block for generating 
image signals that correspond to the printout (image record) 
from the image data acquired by way of the communication 
interface 70. The recording medium determination device 
106 is a block containing the line CCD sensor 21 described 
in FIG. 1, the drive circuit thereof, and other components. 
The recording medium size determination device 108, first 
image processing device 110, and Second image processing 
device 112 in FIG. 7 are implemented in the form of a signal 
processing unit that includes the System controller 72, the 
print controller 80, or a combination of these, described in 
FIG. 6. The image recording device 114 in FIG. 7 is a block 
that includes the print unit 12 with the print head 50, the 
head driver 84, and the drive control system for the suction 
belt conveyance unit 22. 

0101 The information indicating the specifics (paper 
type, shape, size, and other information) of at least one type 
(preferably a plurality of types) of recording medium dis 
posed inside the apparatus is presented to the recording 
medium size determination device 108, as shown in FIG. 7. 
The recording medium size determination device 108 
acquires the size information from the input image data by 
way of the data input unit 104, the designated printout size 
(designated output size), and other information. The record 
ing medium size determination device 108 determines the 
size of the recording medium Selected as the one to be used 
for the actual printout according to the information. That is, 
it is determined that the paper is A4 size (JIS standard: 
297x210 mm), for example. 
0102) The information about the size of the recording 
medium determined by the recording medium size determi 
nation device 108 is Sent to the first image processing device 
110. The first image processing device 110 performs an 
enlarging processing whereby the original image is enlarged 
with uniform magnification in the perpendicular and lateral 
directions in order to generate an image whose size is about 
Several percent (2 to 5%, for example) greater than the 
recording medium size determined for the image data 
acquired via the data input unit 104. The image data pro 
cessed for enlargement in the first image processing device 
110 is Sent to the Second image processing device 112. 

0103) The second image processing device 112 is a 
device (a device for trimming, enlarging/shrinking, image 
rotation, image modification, and other types of manipula 
tion, for example) that further processes an enlarged image 
obtained by the first image processing device 110, and 
performs image processing that generates an image whose 
Size is equal to or slightly Smaller than the recording area of 
the determined recording medium according to the Signal 
showing the shape, orientation, and position of the recording 
medium determined by the recording medium determination 
device 106. 

0104 Thus, the image data generated by the second 
image processing device 112 is Sent to the image recording 
device 114 and is recorded to the recording medium by the 
image recording device 114. The recording medium position 
and the recording position are Synchronized and recording is 
performed according to the Signal obtained by the recording 
medium determining device 106 during image recording. 
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0105 FIG. 8 is a flowchart showing the operation of the 
configuration shown in FIG. 7. First, the size of the record 
ing medium is determined (step S210), as shown in FIG. 8, 
and the image data is enlarged Several percent with respect 
to the size of the recording medium in accordance with the 
enlargement ratio (several percent enlargement, for 
example) set in advance (step S212). Conceptual diagrams 
thereof are shown in FIGS. 9A to 9D. The image data 
(enlarged image data) 122 that is large overall (the size to 
which the margin area cut off by trimming is added) with 
respect to the determined recording medium size 120 is 
generated, as shown in FIG. 9A. 
0106. At this time, the reference point used for alignment 
during trimming is Set inside the enlarged image data 122. 
Shown in FIGS. 9A to 9D is an example of the left corner 
of the leading edge of the recording medium 124 as the 
reference point, but the method of Setting the reference point 
is not limited to this example. The right corner of the leading 
edge of the recording medium 124 may also serve as the 
reference point, as may the center point of the leading edge 
of the recording medium 124. 

0107 Next, the process advances to step S214 in FIG. 8, 
and the shape, orientation, and position of the recording 
medium 124 are determined by the line CCD sensor 21. Data 
indicating the area in which the recording medium 124 is 
present can be obtained as shown in FIG. 9B, for example. 
0108) Next, the process advances to step S216 in FIG. 8, 
and the image data is trimmed. Here, as shown in FIG. 9C, 
the reference points for the enlarged image data 122 and the 
determined recording medium 124 are aligned and overlaid, 
the range equal to the area in which the recording medium 
124 is present or an image range with a Smaller size than this 
is Set as the image range for printing, and enlarged image 
data is cut from the enlarged image data 122. In other words, 
the peripheral area 126 shown by the diagonal lines in FIG. 
9C is the non-printing area. 

0109 Thus, the image can be recorded to the entire print 
surface of the recording medium 124, as shown in FIG. 9D, 
by recording the cut image data for printing in Synchroni 
Zation with the conveyance of the recording medium 124 
(step S218 of FIG. 8). 
0110. The magnification change processing of the image 
data described in step S212 is performed such that a suitable 
magnification is preferably Set So that the area of the image 
after the magnification change processing is larger overall 
than the area of the recording medium, taking into account 
the aspect ratios of the original image (input image) and the 
recording medium, as shown in FIG. 10. In other words, 
when the aspect ratioS of the original image and the record 
ing medium are different, the magnification to achieve the 
corresponding enlargement (or Shrinkage) without changing 
the aspect ratio of the image is determined So that the long 
Side of the image as a reference is equal to or greater than 
the longside of the recording medium, as shown in FIG. 10. 
0111. In FIGS. 9A to 9D, the recording medium is 
positioned using the left corner of the leading edge of the 
medium as the reference, but also possible is an aspect in 
which the center of the leading edge of the recording 
medium area 130 determined by the line CCD sensor 21 is 
Set as the reference point, and the ideal reference point 
indicating the ideal position of the center of the leading edge 
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in the image 132 that has been enlarged (enlarged image) is 
overlaid (in other words, the center of the leading edge of the 
recording medium when the ideal position 134 of the 
recording medium is overlaid on the enlarged image 132) to 
perform trimming, as shown in FIG. 11. In this case, the 
center of the leading edge of the recording medium area 130 
determined by the line CCD sensor 21 is set as the reference 
point, and the recording position (dot placement position) 
and the position of the recording medium in the trimmed 
image 136 are Synchronized to perform image recording by 
controlling ink discharge. 

0112 The above-described first embodiment of control 
ling operation is applied to a configuration in which the line 
CCD Sensor 21 as the recording medium determination 
device 106 is disposed upstream and in the vicinity of the 
print head 50, the image is trimmed based on the presence 
Signal obtained by the recording medium determination 
device 106 from the enlarged image generated by the first 
image processing device 110, and the trimmed image is 
recorded to the recording medium. 
0113. In this first embodiment of controlling operation, 
the distance between the line CCD sensor 21 and the print 
head 50 is short, so there is an advantage in that there is little 
displacement between the determination Signal of the line 
CCD sensor 21 and the actual state of the recording medium 
at the position of the print head 50. However, in the first 
embodiment of controlling operation, displacement and 
errors related to the shape, orientation, position, and other 
attributes of the recording medium must be estimated in 
advance and the original image data be enlarged in accor 
dance with the predetermined magnification So as to make 
the margin area comparatively large for trimming, and the 
non-printing area (so-called clipped image range) becomes 
larger because a processing is performed based on this 
enlarged image data for cutting an image range that is 
equivalent to the range of shapes, orientations, and other 
attributes possessed by the actual recording medium 
involved in the determination. 

0114. In view of the above, the non-printing area is 
reduced in the Second embodiment of controlling operation 
described below. 

Second Embodiment of Controlling Operation 

0115 FIG. 12 is a block diagram showing a partial 
configuration for realizing the Second embodiment of con 
trolling operation, and FIG. 13 is a flowchart showing the 
operation thereof. In FIG. 12, the same symbols are 
assigned to the same or similar portions as FIG. 7, and 
description thereof is omitted. 
0116. In the embodiment shown in FIG. 12, the arrange 
ment is one in which the recording medium determination 
device 106 is disposed on the upstream side of the print head 
50 of the image recording device 114, and recording action 
by the print head 50 is started after the recording medium 
presence Signal is completely obtained by the recording 
medium determination device 106. 

0117. As shown in FIGS. 12 and 13, the size of recording 
medium to be used is determined by the recording medium 
size determination device 108 (step S310), and the actual 
State (shape, orientation, and position) of the recording 
medium conveyed from the recording medium Supply unit 



US 2005/0057593 A1 

102 is thereafter determined by the recording medium 
determination device 106 (step S312). Once the determina 
tion signal indicating the area in which the recording 
medium is present is completely obtained, the enlargement 
ratio is Set for the enlarging/shrinking processing performed 
in the first image processing device 110 according to the 
determination results. The magnification is Set So that an 
image is generated that is 0.5% larger than the determination 
data indicating the area in which the recording medium is 
present, for example (step S314). 
0118. An enlarged image is generated in the first image 
processing device 110 in accordance with the magnification 
thus Set, and the image is trimmed in the Second image 
processing device 112 according to the enlarged image (step 
S316). Image trimming in this case is carried out with the 
image center as the reference. Thus, the ink discharge timing 
of the print head 50 is controlled in synchronization with the 
conveyance of the recording medium according to image 
data that is cut from the enlarged image, and the trimmed 
image is recorded onto the recording medium (step S318). 
The image may also be rotated in accordance with the results 
of the recording medium determination device 106. 
0119) As described in the second embodiment of control 
ling operation above, the area in which the recording 
medium is present on the upstream side of the print head 50 
is completely determined, and the enlargement ratio of the 
original image is thereafter Set in accordance with the 
determination data, So there are advantages in that the 
magnification can be set So that the non-printing area has the 
minimum required size, and the loSS of image data during 
recording is Small. 

Other Preferred Embodiments 

0120 When creating a marginless printout, a preferable 
aspect in one in which a non-printing area 142 that is 
essentially undeterminable visually is provided as a white 
frame around the entire periphery of the edge portion of the 
recording medium 140, as in FIG. 14, and the image is 
recorded to the image recording area 144 therewithin. In 
FIG. 14, the non-recording area 142 is enlarged for conve 
nient description, but the actual non-recording area 142 is 
sufficiently small to be essentially undeterminable visually. 
0121. In accordance with experimentation, as long as the 
blank range extends 60 um or less from the edge 151 of the 
recording medium 150, as shown in FIG. 15, it is difficult 
to visually determine this portion as a white border even if 
it is designated as a non-print area 152. Furthermore, as long 
as the distance from edge 155 of the image 154 to the edge 
151 of the recording medium 150 is 50 um or less, it is 
difficult to perceive this non-printing area 152 as a white 
border. 

0122) Therefore, a preferable aspect entails performing 
recording control So that ejection does not occur within n 
dots from the edge 151 around the entire periphery of the 
recording medium 150, as shown in FIG. 15. 
0123. Here, n (natural number) satisfies the following 
formula: 

Ptx(n-1)+D<60 um (1) 
0.124 where Pt is the dot pitch, and D is the dot diameter. 
0.125 Thus, by not printing in the peripheral area within 

in dots from the edge 151 of the recording medium 150 so as 
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to satisfy the above formula (1), ink can reliably be pre 
vented from being deposited in the area outside the record 
ing medium, and the problem of Sullying the conveyance 
System and other components can be completely resolved. 

0.126 AS described above, in accordance with each of the 
embodiments in which the present invention is applied, the 
State of the recording medium is determined immediately 
before arriving at the print unit 12, and the image is 
processed to form an image with a size Suitable for the area 
in which the recording medium is present in accordance with 
the determined information, So images can be recorded on 
the recording medium, and marginless printouts can be 
created without discharging ink to areas beyond the record 
ing medium. In the embodiments of the present invention, 
when the recording medium is conveyed or positioned with 
a diagonal displacement from the ideal position, or when the 
recording medium has a special shape (a heart shape, or 
circular shape, for example) other than a rectangular shape 
(standard form), or in other special cases, a marginless 
image can be recorded on the recording medium without 
depositing ink in areas beyond the recording medium. In the 
case of an electrophotographic method, the amount of toner 
consumption can be reduced. 

Modified Embodiment 1 

0127. In the above embodiments, an inkjet recording 
apparatus in which a page-wide, full-line recording head 
having a row of nozzles with a length corresponding to the 
entire width of the recording medium is used, but the Scope 
of application of the present invention is not limited to this 
option alone, and also possible is an inkjet recording appa 
ratus that uses a shuttle head for performing image recording 
as the short recording head reciprocally moves in the main 
Scanning direction. 
0128. A configuration in which a shuttle head and a line 
CCD Sensor (recording medium determination device) are 
used in combination can also perform the Same function as 
a configuration in which the above full-line recording head 
and line CCD Sensor are used in combination. 

Modified Embodiment 2 

0129. In the above embodiments, an example is described 
in which a long full-line CCD sensor with a width that is 
greater than the recording medium is used as the recording 
medium determination device, but in the implementation of 
the present invention, an aspect is also possible in which a 
plurality of short line CCD sensors are used in combination 
for determining the corner portions as well as the left and 
right paper edge shape and position of the recording 
medium. The configuration in which this short line CCD 
Sensor is used can also perform the same function as the 
configuration in which the long line CCD Sensor is used. 

Modified Embodiment 3 

0.130. In the above embodiment an inkjet recording appa 
ratus is described as an example of an image recording 
apparatus, but the Scope of application of the present inven 
tion is not limited to this option alone. Other than the inkjet 
method, the present invention may also be applied to an 
image recording apparatus in the form of an electrophoto 
graphic printer. 
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0131. It should be understood, however, that there is no 
intention to limit the invention to the Specific forms dis 
closed, but on the contrary, the invention is to cover all 
modifications, alternate constructions and equivalents fall 
ing within the Spirit and Scope of the invention as expressed 
in the appended claims. 

What is claimed is: 
1. An image recording apparatus which records images on 

a recording medium by performing relative movement of the 
recording medium and a recording head provided with 
image recording elements, and controlling driving of the 
image recording elements according to image data, the 
apparatus comprising: 

a recording medium size determination device which 
determines a size of the recording medium to be used; 

a magnification Setting device which Sets magnification in 
order to generate an image larger than the size of 
recording medium according to input image data and 
the Size of the recording medium determined by the 
recording medium Size determination device; 

a first image processing device which generates image 
data with a size larger than the size of the recording 
medium from the input image data in accordance with 
the magnification Set by the magnification Setting 
device; 

a recording medium determination device which is dis 
posed further upstream from the recording head in a 
relative movement direction of the recording medium 
by the relative movement and which acquires recording 
medium information including shape, orientation, and 
position of the recording medium; 

a Second image processing device which generates image 
data with a size equal to or Smaller than a recording 
medium area indicated by the recording medium infor 
mation according to the recording medium information 
from the image data generated by the first image 
processing device; and 

a recording control device which controls the recording 
head according to the image data generated by the 
Second image processing device, and records on the 
recording medium the image indicated by the image 
data. 

2. The image recording apparatus as defined in claim 1, 
wherein the Second image processing device performs a 
trimming processing for cutting an image range from the 
image data generated by the first image processing device in 
accordance with the recording medium area indicated by the 
recording medium information according to the recording 
medium information. 

3. The image recording apparatus as defined in claim 1, 
wherein the magnification is Set in the magnification Setting 
device So as to allow an image to be generated that is larger 
than the recording medium in size without changing an 
aspect ratio of the image when the aspect ratio of the input 
image data and an aspect ratio of the recording medium are 
different from each other. 

4. The image recording apparatus as defined in claim 1, 
wherein the magnification Setting device Sets the magnifi 
cation So that an image with a predetermined magnification 
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that is Set in advance is obtained with respect to the size of 
the recording medium determined by the recording medium 
Size determination device. 

5. The image recording apparatus as defined in claim 1, 
wherein the magnification Setting device Sets the magnifi 
cation in accordance with the recording medium information 
obtained by the recording medium determination device. 

6. The image recording apparatus as defined in claim 1, 
wherein the recording control device performs recording 
control So as to form an area in which an image is not 
recorded with respect to an entire periphery of the recording 
medium within a range that extends from an edge of the 
recording medium inward over a distance that corresponds 
to n dots for which the following formula is satisfied: 

where Pt is a dot pitch (um), and D is a dot diameter (um). 
7. The image recording apparatus as defined in claim 1, 

wherein the recording head is a full-line recording head in 
which a plurality of image recording elements are arranged 
along a length corresponding to the entire width of the 
recording medium. 

8. The image recording apparatus as defined in claim 1, 
wherein the recording medium determination device is a line 
CCD Sensor having a structure in which a plurality of image 
reading elements are arranged in a line, and the line CCD 
Sensor is disposed Substantially parallel to the recording 
head. 

9. An image recording apparatus which records images on 
a recording medium by performing relative movement of the 
recording medium and a recording head provided with 
image recording elements, and controlling driving of the 
image recording elements according to image data, the 
apparatus comprising: 

a recording medium determination device which is dis 
posed further upstream from the recording head in a 
relative movement direction of the recording medium 
by the relative movement and which acquires recording 
medium information including shape, orientation, and 
position of the recording medium; 

an image processing device which modifies an input 
image in accordance with a recording medium area 
indicated by the recording medium information accord 
ing to the recording medium information, So as to 
generate image data with a size equal to or Smaller than 
the recording medium area; and 

a recording control device which controls the recording 
head according to the image data generated by the 
image processing device, and records on the recording 
medium the image indicated by the image data. 

10. The image recording apparatus as defined in claim 9, 
wherein the recording control device performs recording 
control So as to form an area in which an image is not 
recorded with respect to an entire periphery of the recording 
medium within a range that extends from an edge of the 
recording medium inward over a distance that corresponds 
to n dots for which the following formula is satisfied: 

where Pt is a dot pitch (um), and D is a dot diameter (um). 
11. The image recording apparatus as defined in claim 9, 

wherein the recording head is a full-line recording head in 
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which a plurality of image recording elements are arranged 
along a length corresponding to the entire width of the 
recording medium. 

12. The image recording apparatus as defined in claim 9, 
wherein the recording medium determination device is a line 
CCD Sensor having a structure in which a plurality of image 
reading elements are arranged in a line, and the line CCD 
Sensor is disposed Substantially parallel to the recording 
head. 

13. An image recording method which records images on 
a recording medium by performing relative movement of the 
recording medium and a recording head provided with 
image recording elements, and controlling driving of the 
image recording elements according to image data, the 
method comprising: 

a recording medium size determination Step which deter 
mines a Size of the recording medium to be used; 

a magnification Setting Step which Sets magnification in 
order to generate an image larger than the size of 
recording medium according to input image data and 
the Size of the recording medium determined by the 
recording medium Size determination Step; 

a first image processing Step which generates image data 
with a Size larger than the size of the recording medium 
from the input image data in accordance with the 
magnification Set by the magnification Setting Step; 

a recording medium determination Step which uses a 
recording medium determination device disposed fur 
ther upstream from the recording head in a relative 
movement direction of the recording medium by the 
relative movement and which acquires recording 
medium information including shape, orientation, and 
position of the recording medium; 

a Second image processing Step which generates image 
data with a size equal to or Smaller than a recording 
medium area indicated by the recording medium infor 
mation according to the recording medium information 
from the image data generated by the first image 
processing Step; and 

a recording control Step which controls the recording head 
according to the image data generated by the Second 
image processing Step, and records on the recording 
medium the image indicated by the image data. 

14. The image recording method as defined in claim 13, 
wherein the Second image processing Step performs a trim 
ming processing for cutting an image range from the image 
data generated by the first image processing Step in accor 
dance with the recording medium area indicated by the 
recording medium information according to the recording 
medium information. 

15. The image recording method as defined in claim 13, 
wherein the magnification is Set in the magnification Setting 
Step So as to allow an image to be generated that is larger 
than the recording medium in size without changing an 
aspect ratio of the image when the aspect ratio of the input 
image data and an aspect ratio of the recording medium are 
different from each other. 

16. The image recording method as defined in claim 13, 
wherein the magnification Setting Step Sets the magnification 
So that an image with a predetermined magnification that is 
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Set in advance is obtained with respect to the size of the 
recording medium determined by the recording medium size 
determination Step. 

17. The image recording method as defined in claim 13, 
wherein the magnification Setting Step Sets the magnification 
in accordance with the recording medium information 
obtained by the recording medium determination Step. 

18. The image recording method as defined in claim 13, 
wherein the recording control Step performs recording con 
trol So as to form an area in which an image is not recorded 
with respect to an entire periphery of the recording medium 
within a range that extends from an edge of the recording 
medium inward Over a distance that corresponds to n dots for 
which the following formula is satisfied: 

where Pt is a dot pitch (um), and D is a dot diameter (um). 
19. The image recording method as defined in claim 13, 

wherein the recording head is a full-line recording head in 
which a plurality of image recording elements are arranged 
along a length corresponding to the entire width of the 
recording medium. 

20. The image recording method as defined in claim 13, 
wherein the recording medium determination device is a line 
CCD Sensor having a structure in which a plurality of image 
reading elements are arranged in a line, and the line CCD 
Sensor is disposed Substantially parallel to the recording 
head. 

21. An image recording method which records images on 
a recording medium by performing relative movement of the 
recording medium and a recording head provided with 
image recording elements, and controlling driving of the 
image recording elements according to image data, the 
method comprising: 

a recording medium determination Step which uses a 
recording medium determination device disposed fur 
ther upstream from the recording head in a relative 
movement direction of the recording medium by the 
relative movement and which acquires recording 
medium information including shape, orientation, and 
position of the recording medium; 

an image processing Step which modifies an input image 
in accordance with a recording medium area indicated 
by the recording medium information according to the 
recording medium information, So as to generate image 
data with a size equal to or Smaller than the recording 
medium area; and 

a recording control Step which controls the recording head 
according to the image data generated by the image 
processing Step, and records on the recording medium 
the image indicated by the image data. 

22. The image recording method as defined in claim 21, 
wherein the recording control Step performs recording con 
trol So as to form an area in which an image is not recorded 
with respect to an entire periphery of the recording medium 
within a range that extends from an edge of the recording 
medium inward Over a distance that corresponds to n dots for 
which the following formula is satisfied: 

where Pt is a dot pitch (um), and D is a dot diameter (um). 
23. The image recording method as defined in claim 21, 

wherein the recording head is a full-line recording head in 
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which a plurality of image recording elements are arranged reading elements are arranged in a line, and the line CCD 
along a length corresponding to the entire width of the Sensor is disposed Substantially parallel to the recording 
recording medium. head. 

24. The image recording method as defined in claim 21, 
wherein the recording medium determination device is a line 
CCD Sensor having a structure in which a plurality of image k . . . . 


